Introduction
An increase in respiratory rate has been observed in sweet potato roots infected by the black rot fungus, Ceratocystis fi;nbriata, and, with special reference to the phosphate metabolism of the host tissue, hypotheses have been put forward to interpret the nmechanism responsible for this increase (2, 24, 25) . There are several other characteristic aspects of the postinfection host metabolisnm (24) , anmong which the formation of furanoterpenoids, e.g., ipomeamarone, is particularly interesting. Ipomeanmarone has a powerful uncoupling and antipathogenic action, andl at a moderate concentration induces a respiratory increase not coupled with phosphorylation reactions (25) .
caninot be made by simply measuring the C6/C1 ratio (7, 14, 19) .
In trying to ascertain the mechanism of carbohydrate breakdown in relation to the effect of ipomeamarone in the respiratory metabolism of the infected root tissue, the present paper describes changes of the C6/C1 ratio of fungus infected sweet potato root tissue under various conditions. Metabolism of acetate-1-C14 and -2-C14 was also studied in an attempt to find out the effect of infection on the turnover of the TCA (3, 25) .
Sweet potatoes (Norin No. 1, a typical resistant variety) grown at the Konosu National Agricultural Experiment Station in Saitama Prefecture were used for the experiments of 1959. In 1960, the same variety was purchased from the Kariya Farm in Aichi Prefecture. Every 24 hours sections about 0.3 mm thick (0.5 X 0.5 cm sq) were cut with a razor blade from the inner region of an uninfected control tissue (referred to as "cut" tissue hereafter) and a diseased tissue after discarding the dried portion of the surface in the former and the fungus injured portion of the latter, respectively. The infected portion to be discarded increased as the disease developed, since the fungus gradually penetrated into the tissue. A slight contamination of necrotized flecks in the sections of the diseased tissue adjacent to the fungus infected area was technically unavoidable but the contribution of fungal respiration is believed to be negligible. Usually five sections of the inner part were used for the examination and another five sections of the same thickness were taken to study the metabolism of the healthy portion apart from the fungus-injured region. From (24-48 hr) and it is noteworthy that EMP pathway (4, 13, 22) . A respiratory increase such treatment gave a pattern of glucose catabolism The addition of iponmeamarone to the diseased tissue 24 hours after inoculation gave a C,/C1 ratio similar to the one at the later infection period. The pattern of the acetate utilization was compared in the two tissues, the one adjacent to the infected region (outer) and the inner part. It should be noted that in the inner part observed there was a higher C14O.2 recovery from acetate-1-C14 (C,) and the C2 C1 ratio was somewhat smaller than that of the outer tissue, but evidently higher than that of the cut tissue.
Discussion
Recent biochemical studies have made considlerable progress in explaining the mechanism of wound respiration of plant tissues, in particular, the mechanism of electron transport has received much attention (16) . On the other hand, both ap Rees and Beevers (5) C14O ., from acetate-i-C14 and -2-C14 in the dliseased tissue might be consi(lered as a repercussion of higher respiratory activity despite the increased absorption of acetate by the tissue, but the concomitant increase in the C2/C1 ratio may indicate a rapid turnover of the TCA cycle linked to the EMP pathway. Provided the TCA cycle is engaged in the oxidlative pathway, by repeating the cycle the value of C.,/C, would become nearly unitv (theoretically after 3 turns). In many cases, involving either animal and plant systems, a ratio well below uniity has been reported, suggesting the preferential utilization of the carboxyl group of acetate for CO., production (14, 27) . The steady-state condition of the TCA cycle due to the equilibration of the non-acetate influx into the cycle (isotope dilution effect) and the outflux for synthetic reactions would explain this fact (27 
Summary
The pathways of carbohydrate breakdown in sweet potato roots infected by Ceratocystis fimbriata were studied by radioisotopic techniques.
Experiments using glucose-i-C'4 and -6-C14 indicated that the catabolism of glucose was enhanced even by cutting, and that catabolism was presumably mediated chiefly by the pentose phosphate pathway. A much greater alteration was induced in the infected root tissue and an increase in glucose catabolism was observed throughout the infection period. In the initial stage of infection the pattern seems to be similar to that of the cut root tissue, that is, the pentose phosphate pathway contributed predominantly. But a rather marked change occurred in the later stage when an increase in the relative contribution of the glycolytic-TCA pathway was indicated as evidenced by a larger C6/C, ratio. Experiments using specifically labelled acetate showed that as infection developed, acetate breakdown via TCA cycle was greatly promoted.
The addition of ipomeamarone to diseased tissue at an early infection stage (24 hr) gave C6/C, and C,/C, ratios apparently identical to those at the later infection stage. Thus, the alteration of the metabolic pathway appeared to be partly due to the uncoupling action of ipomeamarone in the tissue adjacent to the infected region. However, from a previous analytical study on ipomeamarone synthesis this seems to be a more plausible explanation for a susceptible variety. In the inner healthy root tissue adjacent to the infected region of a resistant variety, the metabolic alteration is believed to be occurring independent of ipomeamarone action. 
